Desensitization of metabotropic glutamate receptors in neuronal cultures.
Preexposure of cultured cerebellar neurons to glutamate reduced the stimulation of polyphosphoinositide (PPI) hydrolysis induced by subsequent addition of glutamate without affecting the response to the muscarinic receptor agonist carbamylcholine. Desensitization of glutamate-stimulated PPI hydrolysis developed rapidly and persisted up to 48 h after removal of glutamate from the incubation medium. Stimulation of PPI hydrolysis by quisqualate was abolished in cultures pretreated with quisqualate or glutamate, but not with N-methyl-D-aspartate (NMDA). In contrast, pretreatment with NMDA reduced the stimulation of PPI hydrolysis induced by a subsequent addition of NMDA, leaving the action of quisqualate intact. The lack of cross-desensitization between NMDA and quisqualate supports the existence of two distinct subtypes of glutamate receptors coupled to PPI hydrolysis. Desensitization induced by a 30-min (but not by a 6-h) exposure to glutamate was attenuated or prevented by putative protein kinase C inhibitors, including mono- and trisialogangliosides, sphingosine, and polymyxin B, but not by inhibitors of arachidonic acid metabolism, nor by the nonselective calpain inhibitor leupeptin, nor by the lectin concanavalin A. These results suggest that desensitization of metabotropic glutamate receptors involves, at least in its rapid component, activation of protein kinase C.